Urine constituents were measured in 12 healthy outdoor volunteers on four occasions within a month. Day, night, and 24 hour collection periods were compared. Measurements made on the four occasions did not differ. The amount of water, creatinine, electrolytes, proteins, and enzymes were higher during the day (up to three fold, p always < 0.05), while equal amounts of amino acids were excreted in the day and the night period. A comparison of all values from all individuals for all four sampling occasions showed that the Variation was lowest in the 24 hour samples. Relating the values to creatinine did not consistently reduce the Variation. Twenty-four hour samples correlated better with the day than with the night samples. Day and night samples did not correlate.
Introduction
, , , . -the excretion of electrolytes, proteins, enzymes and The clinical investigatioü of drugs for possible side amino acids in healthy outdoor volunteers. The effect effects on the kidneys and for qüantitation of excre-of relating the data to urine creatinine (l, 2) was tion often uses the screening of urine in outdoor determined. As in pharmacological studies, urines volunteers. Collection of 24 hour samples of urine is were collected on days 0, l, 14 and 28. The data can a bürden on the daily lives of vohmteers. A shorter be used to define withdrawal criteria in study protocollection time could improve the reproducibility. The cols. 12 hour day period or the 12 hour night period might be useful, thereby including or excluding effects of M^Ms and Meftods physical activity. In order to test chesmcals for possible nephrotoxicity, criteria are required for the early Tw^f healthy male volunteers (age 18 to 48 years, height 174 • · ~ * i · j *> -. . j to 192 ein, body weight 71 to 89 kg) gave mformed consent. recogmtion of kidney dysfunction, so that the study They We have investigated the Variation ränge of measure-.
-...,.
-, t M · · j Urine concentrations of immunoglobuhn G, albunun, arglyments and the rehability of three collection periods coprot ei n , lysozyme, and ß 2 -microglobulin were determined by (24 hours, 12 hours day, 12 hours night) regarding ELISA (3). Sodium, potassium, Chloride, creatinine, -gluta- 
Results
Urines of 12 outdoor volunteers were collected from 8 a. m. to 8 p. m. and from 8 p. m. to 8 a. m. on days 0, l, 14 and 28 of the study. Aliquots were taken from the day collection, the night collection and from a mixture of both (24 hour period), Comparison of the values for each parameter revealed no differences in the amounts excreted between any two days s evaluated in Studenfs t-test for paired samples. Measurements of day 0 are shown in table 1. The amount of creatinine excreted during the day was 9.9% higher than in the night (p < 0.05). The r excretion of serum electrolytes, serum proteins and enzymes was higher during the day (up to two-or threefold, p always < 0.05). There was no day-night difference in the amino acid excretion. The creatinine clearances were 117.2 ± 4.1 ml/min (24h), 123.2 ± 6.4 ml/min (12h day), and 111.1 ± 4.6 ml/min (12h night).
Each parameter was analysed for Variation between individu ls on one sampling occasi n (tab. 2) and Tab. 1. Quantitative analysis of urines in twelve outdoor volunteers: Day 0 (mean ± SEM); 24h versus 12h day versus 12h night samples.
24 hour 12 hour day 12 hour night 3) . Data from the measurements of the twenty amino acids varied uniformly so that only six of them are represented here. Urine creatinine is often used to relate urine constituents to the glomerulum filtrate (l, 2). The metabolite/creatinine ratio was calculated for the urine analytes, except for the enzymes which are of tubular origin. As shown in table 4, the Variation of the values for amino acids was decreased (p < 0.05) for 24 hours äs well äs for day and night sampling. There was no consistent decrease in the Variation of the values for proteins and electrolytes. Intraindividual calculations produced comparable results. The effect of shortening the collection period was also and the 24 hour samples (tab. 5). There was good correlation between the 24 hour samples and the 12 hour samples. The 12 hour day period measurements of prdteins* creatinine and electrolytes correlated better than the 12 hour night measurements with the whole day samples. An unsatisfactory correlation was found between the data from day and night periods.
Discussion
Twelve and 24 hour urine collection periods were compared in healthy outdoor volunteers with regard to the reliability and Variation of measurements of urine constituents still to be considered within normal ränge. The study design was similar to a common 4 weeks protocol for the assessment of drug effects and side effects on the kidneys, with urine collections on days 0, l, 14 and 28. Comparable data were obtained on all four collecting occasions. This shows that outdoor volunteers with no restrictions on their daily analysed by correlating the data from the two 12 hour lives produce reliable data. The aim of such urine screening is the monitoring of kidney function. Unlike investigations of kidney physiology under >steady state conditions, data from outdoor volunteers also depend on day to day differences regarding the intake of fluid and electrolytes. Protein excretion depends on physical activity and blopd pressure (4 -6). Accordingly, data on the respective variations are needed to defme criteria of kidney dysfunction for the collection period used in pharmacological studies. The smallest Variation of the data was found in the 24 hour samples. Sampling in the night at rest did not decrease the Variation compared with sampling during the day with more physical activity and food intake. In general, shortening the collection time increased the Variation. Larger amounts of water, electrolytes and proteins were excreted during the day, constituting the major part of the 24 hour quantity. The correlation of day and 24 hour urine constituents was thus higher than the correlation of night and 24 hour urines. The lack of correlation between the active day period and the resting night period shows that diurnal and nocturnal excretions are determined by different factors. In the case of amino acids, where day and night excretions did not differ, similar correlations were found between 24 hour and day or night collection periods.
When the quantities of electrolytes, proteins, and arnino acids in the urines were related to the glomerular filtration, represented by urine creätinirie, there was only an improvement of the Variation of urinary amino acid excretion. The Variation of protein and electrolyte excretion was not consistently improved.
Our data clearly favoür the 24 hour collecting period because of the lower Variation. On the other band, urine collected at night may be useful for studies of metabolism under resting conditions, though it might not indicate possible malfunction .under increased activity during the day. Day urine may reflect more accurately metabolic changes due to drug pharmaĉ okinetics, since drug intake usually occurs in the daytime.
